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Summary
Purpose of the study: To determine the feasibility and interest of an early rehabilitation pro-
tocol with no initial immobilisation after proximal row carpectomy.
Material and methods: Thirteen patients were included in this retrospective study. Range of
motion (ROM) and wrist strength (grip strength and grasp strength) were evaluated 3 and 6weeks
after surgery on the both wrists (operated and non-operated). Postoperatively, patients had no
immobilisation of the wrist, and began a rehabilitation program immediately after surgery in the
department of Physical Therapy and Rehabilitation under multidisciplinary team supervision.
The same surgical technique was used for all patients by the same surgeon.
Results: Six weeks after PRC, there was a 25—51% deﬁcit in passive ROM and 54—64% deﬁcit
in active ROM compared to the corresponding non-operated wrist. Six weeks after PRC, mean
overall grip strength was nearly 55% and Jamar dynamometer grip strength was 51% of the
contralateral side.
Discussion: This study shows that immediate immobilisation following PRC is unnecessary, and
that early rehabilitation is of the essence. Early rehabilitation could reduce the delay necessary
to recover range of motion and strength, and probably the time to return to work.
prosLevel of evidence: Level 4,
© 2010 Elsevier Masson SAS. All
∗ Corresponding author. Tel.: +33 4 77 12 77 57;
fax: +33 4 77 12 77 72.
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ntroductionroximal row carpectomy (PRC) has become a common and
eliable surgical technique for post-traumatic and degen-
rative radiocarpal and intercarpal articular lesions [1—6].
served.
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he medium and long-term results are very satisfactory in
ost patients, allowing them to resume their professional
nd leisure activities [2—4], and it has the advantage of:
reserving satisfactory functional joint range of motion and
uscular strength as well as relieving pain [1—3,6—14].
Postoperative management includes immobilisation for
—6weeks with a splint in slight extension and radial devi-
tion [2,4,5]. Rehabilitation is begun gradually, ﬁrst with
xercises to recover range of motion, to strengthen the sta-
ilising muscles of the wrist and the recover grip strength
2—4,6,15]. The hand can be used freely 3months after
urgery [4]. Postoperative recovery is relatively long [4].
ecause the operated structures are solid, with no risk of
econdary displacement with this procedure [5], it is pos-
ible that the hand could be used and rehabilitation begins
apidly after surgery, as in arthroplasty. This could reduce
he time necessary to recover range of motion and mus-
ular strength. Although one study [5] found comparable
esults between two types of postoperative management
ith and without postoperative immobilisation, there are
o studies on the feasibility and interest of early rehabilita-
ion.
The aim of this study was to evaluate the feasibility and
nterest of early rehabilitation without immobilisation in the
ostoperative management of PRC.
aterials and methods
opulation
his retrospective study was performed in patients who
nderwent PRC and were hospitalised in the Physical
edicine and Readaptation Unit for physical rehabilita-
ion. Inclusion criteria were: patients between 18 and
0 years old, with post-traumatic or degenerative wrist dis-
ase, resistant to well-administered medical or non-medical
reatment, requiring surgical management, who underwent
RC and who were hospitalised full time in our Physical
edicine and Rehabilitation Unit during the ﬁrst weeks after
urgery.
Between January 2003 and May 2008, 13 patients, 12men
nd one woman, corresponded to the inclusion criteria. The
ean age at surgery was 41. Twelve patients were right-
anded and one was left-handed. The dominant wrist was
ffected in seven patients. The surgical indication for PRC
as determined by the same surgeon (JMC) based on severe
rist pain, which negatively affected the patients daily
nd/or professional life, with clinical and radiological signs
f radiocarpal and/or intercarpal joint damage in which the
roximal capitate and the distal radius facet joints was pre-
erved. The main patient characteristics are provided in
able 1.
urgical procedure
urgery was performed under locoregional or general anes-
hesia. PRC was performed by the same surgeon according
o previously described techniques [4,15,16]. A longitudi-
al dorsal incision was made. The radiocarpal joint was
dentiﬁed, allowing an inverted T-shaped capsulotomy. The
erminal branches of the posterior interosseous nerve were
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Table 2 Protocol of early physical rehabilitation after proximal row carpectomy.
Phase Delay Physical therapy techniques
Phase 1: Trophic D1—D8—D10 Prevention of edema, lymphatic draining, active pumping of
ﬁngers. Raising the arm
Pain prevention: cold packs several times a day. TENS technique
Passive, and assisted active movement, with very slight
decoaptation. Learning self-administered passive movements
Beginning muscular exercises: isometric muscular exercises,
rolling the ﬁngers, exercising the ﬁnger extensors
Phase 2: Muscular
readjustment
D8—D10—D21 Passive and active wrist movements with weights in all sectors of
motion
Muscular strengthening of the wrist stabilizers and the ﬂexors and
extensors of the ﬁngers: isometric muscular strengthening,
myoelectrostimulation, gradual isotonic exercises without weights
Proprioceptive training on an inclined plane
Antalgic cold packs several times a day
Monitoring of compensation and antalgic postures
Educating the patient about day-to-day protection of the hand
Phase 3: Working on the
scar, functional recovery
D21—D45 Work on the scar, once fully healed
Range of motion
Muscular strength to achieve maximum wrist stability
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transversally cut during the capsulotomy. The scaphoid,
lunate and triquetral bones were resected, one by one with
an osteotome then the intercarpal ligaments were divided.
The palmar capsule and the extrinsic radiocarpal ligaments
were preserved. The capsule and the extensor retinaculum
were not repaired with sutures to avoid retraction. The skin
was sutured then protected with a bandage.
Rehabilitation program
The aims of the rehabilitation program were: to reduce pain,
and restore range of motion, stability and function in the
wrist and of the operated segment. The principle of early
rehabilitation was:
(1) to control scarring and ﬁbrous tissue formation;
(2) to adapt the intensity of physical therapy sessions
according to pain;
(3) to provide gentle and early increase of range of motion
at authorised amplitudes;
(4) to strengthen the muscle to obtain shortening of the
wrist muscles and readjust tension;
(5) to improve wrist stability during different grips.
Resistance exercises were not begun until 3weeks after
surgery. There were several physical therapy sessions per
day (approximately 6 h per day), which were multidisci-
plinary (medical, physical therapy, occupational therapy).
The patients were told: that the wrist should be protected
by not lifting anything heavy, that the wrist should be raised
when at rest, and that cold packs should be used in the event
of pain. The details of the different stages and the differ-
ent techniques of the rehabilitation program are found in
r
s
c
sises for functional recovery
ioceptive training with small and large balls
able 2. This program was adapted to each patient according
o functional and clinical signs.
linical evaluations
rist range of motion was measured 3 and 6months after
urgery by two examiners in the same manner, using stan-
ard goniometry. Passive and active ﬂexion, extension, ulnar
eviation and radial deviation of the wrist were measured in
he contralateral then the operated wrist. The arc of motion
AM=ﬂexion + extension of the wrist) was calculated. Mea-
urements were recorded as absolute values (in degrees)
nd the percentage of deﬁcit compared to the contralat-
ral side was calculated according to the following formula:
operated side — non-operated side)/non-operated side.
Muscular wrist strength was measured 3 and 6weeks after
urgery by two examiners, in the same way, according to the
echnique described by Gable et al. [17] to evaluate muscu-
ar grip strength with a 400-point scale. Prehension strength
as evaluated by ﬁve gripping maneuvers with ﬁve devices:
nger-palm grip with the Jamar dynamometer (in kg), full
and grip with the vigorimeter (in bars), the ﬁnger-thumb
rip with the Collins dynamometer (in kg), the thumb index
nger pinch with the ‘‘pinch gauge’’ (in kg), and the grip
trength between the thumb and the four long ﬁngers in
xtension with the vice pinch gauge (in mmHg). Measure-
ents were ﬁrst obtained in the contralateral non-operated
and, then in the operated hand. The grip strength cor-
esponds to a percentage, compared to the non-operated
ide, with the addition of these two measurements and a
orrection coefﬁcient depending on dominance [17].
The subjective evaluation was obtained some time after
urgery in November 2008 with the algo-functional Quick
516 P. Edouard et al.
Table 3 Average range of motion values.
Non-operated wrist 3 weeks 6 weeks
Operated wrist Percentage of deﬁcit (%) Operated wrist Percentage of deﬁcit (%)
Flexion
Passive 77 ± 11 35 ± 8 −54 35 ± 7 −53
Active 73 ± 14 23 ± 8 −69 26 ± 10 −64
Extension
Passive 80 ± 12 39 ± 6 −51 40 ± 8 −49
Active 78 ± 10 22 ± 8 −72 27 ± 10 −65
AM (E + F)
Passive 157 ± 19 74 ± 12 −53 76 ± 13 −51
Active 151 ± 19 49 ± 10 −70 53 ± 17 −65
Ulnar deviation
Passive 41 ± 11 26 ± 6 −34 29 ± 5 −26
Active 39 ± 12 14 ± 6 −57 16 ± 5 −54
Radial deviation
Passive 28 ± 6 17 ± 8 −35 20 ± 7 −25
Active 26 ± 8 6 ± 4 −73 9 ± 6 −64
AM: Arc of motion =ﬂexion + extension. Range of motion values for the operated wrist are expressed in absolute values (in degrees)
and in percentages for the amount of deﬁcit compared to the non-operated contralateral side (formula = [operated− not operated]/not
operated).
Table 4 Muscular strength values for wrist grip.
3 weeks 6 weeks
Operated Non-operated Percentage of
deﬁcit (%)
Operated Non-operated Percentage of
deﬁcit (%)
Grip strengths (%) 40.6 ± 16.4 55.0 ± 1.4
Jamar (kg) 16.4 ± 9.4 42.5 ± 10.5 −62 22.4 ± 8.9 45.7 ± 11.7 −51
Vigorimetry (bar) 0.2 ± 0.2 0.8 ± 0.2 −80 0.3 ± 0.2 0.9 ± 0.3 −64
Collins dynamometer (kg) 10.7 ± 11.0 37.0 ± 11.7 −73 20.3 ± 9.5 41.2 ± 12.4 −52
Pinch gauge (kg) 5.8 ± 1.8 9.7 ± 2.5 −36 6.7 ± 1.7 9.8 ± 2.8 −28
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The muscular strength values of the operated wrist are expressed
non-operated contralateral wrist (formula = [operated− non-oper
ash questionnaire [18], which was sent to the patients in
he mail with information about the goal and importance of
his evaluation.
esults
atients were hospitalised for an average of 32± 9 days
range 18—46 days) in the Physical Medicine and Readap-
ation Unit. There were no complications, in particular,
ematoma, disunion, stiffness, severe pain or infection in
he postoperative or physical therapy periods.rist range of motion
oint ranges of motion are set out in Table 3. Range of motion
as evaluated a mean 22± 7 days (3weeks after surgery)
nd 37± 10 days (6weeks after surgery).
A
Q
s124.8 ± 31.6 165.3 ± 30.2 −25
solute values, and in percentages for the amount of deﬁcit in the
/non-operated).
uscular wrist strength
uscular wrist strength values are set out in Table 4. Three
eeks after surgery (21± 6 days), the mean grip strength
as 40.6% of the strength of the contralateral wrist. The
ean digitopalmar Jamar grip strength was 16.4 kg or 62% of
he contralateral side (42.5 kg in the contralateral wrist). Six
eeks after surgery (41± 11 days), the mean grip strength
as 55.0% of the grip strength of the contralateral wrist.
he mean ﬁnger-palm Jamar grip strength was 22.4 kg or
1% of the strength of the contralateral side (45.7 kg in the
ontralateral wrist). The grip strength had increased by 35%,
nd the ﬁnger-palm Jamar grip strength by 37%, between the
hird and sixth week after surgery.lgo-functional Quick Dash score
uick Dash scores [18] are set out in Table 5. Nine patients
ent back the Quick Dash questionnaire ﬁlled out a mean
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Table 5 Results of the algo-fonctional Quick Dash questionnaire.
Patients Operated wrist Postoperative
follow-up
(in months)
Quick Dash (%) Professions Professions (%) Leisure activities Leisure activities
(%)
1 L — Non dominant 69.8 0 Plasterer 0 NO -
2 R — Dominant 48.7 59 House painter 81 NO -
3 L — Non dominant 31.5 42 Hospital worker 44 Aerobics 44
4 R — Dominant 28.1 42 Maintenance worker 69 NO -
5 L— Non dominant 28.2 0 Carpenter 0 Hunting, soccer 0
6 R — Dominant - - - -
7 L — Non dominant 7.8 61 NO - NONE -
8 L — Non dominant 7.8 64 Cafeteria restaurant
worker
87.5 Bike, guitar, accordion 100
9 R — Dominant - - - -
10 L — Non dominant 3.7 75 NO - NON -
11 L — Dominant 1.4 7 NO - Bricolage 25
12 R — Dominant - - - -
13 R — Dominant - - - -
Mean 25.2 38.9 46.9 42.3
Standard deviation 23.0 29.3 39.3 42.5
L: left; R: right.
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Table 6 Results of studies on clinical postoperative results of PRC for arc of motion and grip strength (ﬁnger-palm grip).
Authors (year) Population Postoperative results Conclusions
Number of
patients
Sex (W/M) Age (min—max)
(years)
Follow-up
(min—max)
(months)
ROM (AM in
degrees)
Strength (ﬁnger-palm)
(% of the healthy
contralateral side)
Subjective
Begley and Engber
(1994) [20]
14 4W/10M 33 (16—44) 36 (12—96) 90 72 11/14 good results on
the Glickel and
Millender scores
Satisfactory results
Didonna et al.
(2004) [3]
22 NR 38 (19—57) 84 (8—140) 72 91 Dash = 9 Good results. In
patients > 35 ans,
poorer results
Foucher and
Chmiel (1992) [6]
21 7W/14M (19—59) 55 (13—108) 71 54 Less pain Reliable technique
Jacobs et al.
(2008) [5]
13 3W/10M 49 (36—62) 27 (4—91) 84 69 Dash = 24 Postoperative
immobilisation
unnecessary
Jebson et al.
(2003) [2]
18 NR 43 (24—72) 157 (120—206) 77 83 Less pain Good subjective and
objective results
Lecomte et al.
(2007) [1]
25 2W/23M 44 (27—65) 30 (15—71) 60 65 Cooney score 58 and
Culp score 67.8
Clinical and objective
improvement, less
pain
Lumsden et al.
(2008) [4]
13 NR 33 (16—44) 180 (132—240) 76 92 10/13 very satisfactory Good clinical results
15 years after surgery
Nakamura et al.
(1998) [19]
7 1W/6M 36 (17—52) 80 (8—280) 64 62 NR Better results with
wrist arthrodesis
Neviaser (1986) [7] 31 1W/30M (19—64) (24—240) NR 90—100 NR Satisfactory results
Rettig and Raskin
(1999) [21]
12 2W/10M 31 (19—47) 40 (28—84) 80 80 NR PRC reduces pain and
restores function
Tomaino et al.
(1994) [8]
23 5W/18M 39 (17—66) 72 (24—132) 74 79 20/23 satisfactory Satisfactory results at
6 years of follow-up
Tomaino et al.
(1994) [9]
24 3W/21M 42 (19—67) 66 77 96 12/15 satisfactory Satisfactory results
Wyrick et al.
(1995) [10]
10 2W/8M 46 (27—70) 37 (12—91) 115 94 10 excellent results Excellent results with
good analytical
recovery
W: Woman; M: Man; NR: Not recorded; AM (arc of motion) = ﬂexion + extension of the wrist.
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25± 23months after surgery (range 1.5—70months). The
mean global score showed that: 39% had difﬁculty with daily
activities, 47% difﬁculty with professional activities and 42%
had difﬁculty with leisure activities.
Discussion
This is the ﬁrst study to report the short-term results of early
rehabilitation without immobilisation after PRC. This is a
feasibility study of this early rehabilitation technique, with
no postoperative or rehabilitation complications. Our results
show a persistent joint range of motion deﬁcit of 25—65%
and a 25—64% strength deﬁcit compared to the contralateral
side 6weeks after surgery. These results are fairly satisfying,
because depending on the study, patients can be expected
to recover an average of 50—70% of range of motion and
60—90% of muscular strength compared to the healthy hand
[1,3,8,10,12—15]. Moreover, our results were comparable to
the only study that exists, to our knowledge, on the sur-
gical results of PRC without immobilisation in 13 patients,
including 50% with the same etiology for surgery (Kienböck’s
disease) [5]. Our results are only short-term results. Because
of the retrospective nature of this study, we could not per-
form a preoperative evaluation, and the choice was made
not to evaluate the subjective criteria of pain and stability.
Further prospective studies are therefore necessary, with a
larger number of included patients to evaluate long-term
results, pain, and professional revision.
Analysis of the clinical results
Our results, although they are short-term, support previous
studies which showed excellent or good long-term clinical
and functional results of PRC [1—8,11—14,19—21].
Results on range of motion vary according to the series
[1]. Thus, patients can be expected to recover an aver-
age of 50—70% of range of motion compared to the healthy
hand with an average total arc of motion of 70◦ (Table 6)
[3,8,10,12—15]. Our study reports very short-term results.
Six weeks after surgery, there was a persistent mean deﬁcit
in passive range of motion compared to the contralateral
wrist of 25—51% and 54—64% for active ROM. Our results
show a 53◦ active total arc of motion and 76◦ passive. These
ranges of motion were sufﬁcient for the patient to perform
daily activities [22,23].
The maximum values for muscular strength are usually
reached after 1 year of rehabilitation [15]. One of the major
criticisms of this surgical technique is that a loss of muscu-
lar strength is sometimes found a long time after surgery.
However this means that patients can hope to recover a
mean 60—90% of muscular strength compared to the healthy
side (Table 6) [1,3,8,10,12—15]. In our study, 6weeks after
surgery, the overall grip strength was a mean 55% and the
Jamar grip strength was 51% of the contralateral wrist. This
grip strength seems to improve and increase during the post-
operative period [2]. Although patients could not return to a
manual job with this grip strength, they could perform daily
activities. Thus, this rehabilitation program may reduce the
time necessary to recovery autonomy in day-to-day life. To
increase muscular strength, patients must continue muscu-
lar strengthening exercises.
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The Quick Dash subjective evaluation results [18] are
ncomplete in our study, or it was too early for certain
atients. Nevertheless, our results were satisfying with 39%
f patients having difﬁculty in day-to-day activities, 47% in
rofessional activities and 42% in leisure activities. Jebson
nd Engber [15] showed that a patient’s ability to resume
rofessional activities was multifactorial and individual. In
articular it was based on the patient’s motivation, the
rofessional activity, the employer’s cooperation as well as
he surgeon’s restrictions. In other studies [2,8,12], most
atients were able to begin manual jobs again, or jobs
equiring strength.
arly rehabilitation
t present, postoperative rehabilitation begins fairly late,
fter 4—6weeks of immobilisation [1—4,6,15]. All the
atients in our study began a rehabilitation program for
he operated wrist immediately after surgery, in the ﬁrst
ostoperative week. There was no postoperative immobil-
sation in our retrospective study, merely a bandage to
rotect the incision. To our knowledge, this is the ﬁrst
tudy of patients who received early rehabilitation, and
he second to study the results of PRC without postop-
rative immobilisation [5]. Like the results of Jacobs et
l. [5], our study shows the feasibility and the absence
f complications in PRC without postoperative immobil-
sation. Rehabilitation was very well tolerated; none of
he patients abandoned the program, and there were no
omplications. The rehabilitation program which we used
Table 2) was not original or different from classic pro-
rams [2—4,6,15]. The originality of this study was beginning
his program early, in wrists without immobilisation. Early
assive then active wrist movement made it possible to
imit edemas from ﬂuid retention. Without a splint, the
rist was more easily accessible for pain relief and to pre-
ent edema (Table 2) [2,4,24]. Musculotendinous length and
ension must be adapted for the formation of a new, less
ongruent radiocapitate joint [3]. These musculotendinous
nd proprioceptive adaptations help improve wrist stability.
arly passive and active movement and muscular strength-
ning could result in faster recovery from post-surgical
eﬂex muscle inhibition and optimisation of these adapta-
ions.
onclusion
RC is an effective and reliable surgical technique for wrist
ain or lesions. Our study suggests that postoperative immo-
ilisation is unnecessary and that early rehabilitation is not
nly possible but also beneﬁcial to the patient. An early
ehabilitation program could help reduce the time neces-
ary to recover range of motion and muscular strength in the
rist, but especially to recover of autonomy in daily activ-ties and most probably to return to professional activities.
he feasibility of this type of management was validated in
his study, so a new prospective study could be performed
o integrate analytical, functional, subjective and sociopro-
essional parameters.
5C
N
R
[
[
[
[
[
[
[
[
[
[
[
[
[
[23] Palmer AK, Werner FW, Murphy D, Glisson R. Functional wrist20
onﬂict of interest statement
one.
eferences
[1] Lecomte F, Wavreille G, Limousin M, Strouk G, Fontaine C,
Chantelot C. Proximal row carpectomy: 25 cases. Rev Chir
Orthop 2007;93:444—54.
[2] Jebson PJ, Hayes EP, Engber WD. Proximal row carpec-
tomy: a minimum 10-year follow-up study. J Hand Surg Am
2003;28:561—9.
[3] DiDonna ML, Kiefhaber TR, Stern PJ. Proximal row carpectomy:
study with a minimum of ten years of follow-up. J Bone Joint
Surg Am 2004;86-A:2359—65.
[4] Lumsden BC, Stone A, Engber WD. Treatment of advanced-
stage Kienbock’s disease with proximal row carpectomy: an
average 15-year follow-up. J Hand Surg Am 2008;33:493—502.
[5] Jacobs R, Degreef I, De Smet L. Proximal row carpectomy with
or without postoperative immobilisation. J Hand Surg Eur Vol
2008;33:768—70.
[6] Foucher G, Chmiel Z. Excision of the proximal row of the carpal
bones. Apropos of 21 patients. Rev Chir Orthop Reparatrice
Appar Mot 1992;78:372—8.
[7] Neviaser RJ. On resection of the proximal carpal row. Clin
Orthop Relat Res 1986;444:12—5.
[8] Tomaino MM, Delsignore J, Burton RI. Long-term results
following proximal row carpectomy. J Hand Surg Am
1994;19:694—703.
[9] Tomaino MM, Miller RJ, Cole I, Burton RI. Scapholunate
advanced collapse wrist: proximal row carpectomy or lim-
ited wrist arthrodesis with scaphoid excision? J Hand Surg Am
1994;19:134—42.
10] Wyrick JD, Stern PJ, Kiefhaber TR. Motion-preserving proce-
dures in the treatment of scapholunate advanced collapse
wrist: proximal row carpectomy versus four-corner arthrodesis.
J Hand Surg Am 1995;20:965—70.
[P. Edouard et al.
11] Inglis AE, Jones EC. Proximal row carpectomy for diseases of
the proximal row. J Bone Joint Surg Am 1977;59:460—3.
12] Imbriglia JE, Broudy AS, Hagberg WC, McKernan D. Proxi-
mal row carpectomy: clinical evaluation. J Hand Surg Am
1990;15:426—30.
13] Culp RW, McGuigan FX, Turner MA, Lichtman DM, Osterman AL,
McCarroll HR. Proximal row carpectomy: a multicenter study.
J Hand Surg Am 1993;18:19—25.
14] Ferlic DC, Clayton ML, Mills MF. Proximal row carpectomy:
review of rheumatoid and nonrheumatoid wrists. J Hand Surg
Am 1991;16:420—4.
15] Jebson PJ, Engber WD. Proximal row carpectomy. Tech Hand
Up Extrem Surg 1999;3:32—6.
16] Stern PJ, Agabegi SS, Kiefhaber TR, Didonna ML. Proximal row
carpectomy. J Bone Joint Surg Am 2005;87(Suppl. 1):166—74.
17] Gable C, Xenard J, Makiela E, Chau N. Functional evaluation of
the hand 400 points and ciphered tests. Ann Readapt Med Phys
1997;40:95—101.
18] Beaton DE, Wright JG, Katz JN. Development of the QuickDASH:
comparison of three item-reduction approaches. J Bone Joint
Surg Am 2005;87:1038—46.
19] Nakamura R, Horii E, Watanabe K, Nakao E, Kato H, Tsunoda K.
Proximal row carpectomy versus limited wrist arthrodesis for
advanced Kienbock’s disease. J Hand Surg Br 1998;23:741—5.
20] Begley BW, Engber WD. Proximal row carpectomy in advanced
Kienbock’s disease. J Hand Surg Am 1994;19:1016—8.
21] Rettig ME, Raskin KB. Long-term assessment of proximal row
carpectomy for chronic perilunate dislocations. J Hand Surg
Am 1999;24:1231—6.
22] Blankenhorn BD, Pfaefﬂe HJ, Tang P, Robertson D, Imbriglia J,
Goitz RJ. Carpal kinematics after proximal row carpectomy. J
Hand Surg Am 2007;32:37—46.motion: a biomechanical study. J Hand Surg Am 1985;10:39—46.
24] Théron JN, Roméro D, Bureau H, Legré R, Tranier T. Rééduca-
tion après résection de la première rangée des os du carpe.
Ann Kinesither 1992;19:155—8.
